Effect of KCl on the interactions between NADPH:cytochrome P-450 reductase and either cytochrome c, cytochrome b5 or cytochrome P-450 in octyl glucoside micelles.
Significant dissociation of FMN from NADPH:cytochrome P-450 reductase resulted in loss of the activity for reduction of cytochrome b5 as well as cytochrome c and cytochrome P-450. However, the ability to reduce these electron acceptors was greatly restored upon incubation of FMN-depleted enzyme with added FMN. The reductions of cytochrome c and detergent-solubilized cytochrome b5 by NADPH:cytochrome P-450 reductase were greatly increased in the presence of high concentrations of KCl, although the stimulatory effect of the salt on cytochrome P-450 reduction was less significant. No apparent effect of superoxide dismutase could be seen on the rate or extent of cytochrome reduction in solutions containing high-salt concentrations. Complex formation of the flavoprotein with cytochrome c, which is known to be involved in the mechanism of non-physiological electron transfer, caused a perturbation in the absorption spectrum in the Soret-band region of cytochrome c, and its magnitude was enhanced by addition of KCl. Similarly, an appreciable increase in ellipticity in the Soret band of cytochrome c was observed upon binding with the flavoprotein. However, only small changes were found in absorption and circular dichroism spectra for the complex of NADPH:cytochrome P-450 reductase with either cytochrome b5 or cytochrome P-450. It is suggested that the high-salt concentration allows closer contact between the heme and flavin prosthetic groups through hydrophobic-hydrophobic interactions rather than electrostatic-charge pairing between the flavoprotein and the cytochrome which causes a faster rate of electron transfer. Neither alterations in the chemical shift nor in the line width of the bound FMN and FAD phosphate resonances were observed upon complex formation of NADPH:cytochrome P-450 reductase with the cytochrome.